Adenovirus-mediated TRAIL expression and downregulation of Bcl-2 expression suppresses non-small cell lung cancer growth in vitro and in vivo.
Primary or acquired resistance to current treatment methods remains a major factor in clinical oncology and may be caused by failures in apoptosis programs. TNF-related apoptosis-inducing ligand (TRAIL) can induce apoptosis in several human cancer cell types. However, not all cancer cells are susceptible to TRAIL and mechanisms of resistance and new strategies to enhance sensitivity are an area of intense investigation. Therefore, we investigated whether TRAIL resistance is due to Bcl-2 levels. In this study, we generated an adenoviral vector, Ad5.TRAIL/siBcl2, that permitted co-expression of shRNA against Bcl-2 and the tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) therapeutic gene from a cytomegalovirus promoter. Infection with Ad5.TRAIL/siBcl2 resulted in significant cytotoxicity in non-small cell lung cancer (NSCLC) cells in vitro. In contrast, it had no effect on a normal lung cell line, WI-38. Impressively, treatment of the established NSCLC tumor model with Ad5.TRAIL/siBcl2 resulted in significant tumor regression, compared with other adenoviruses. This potent antitumor activity induced by Ad5.TRAIL/siBcl2 was due to strong inhibition of Bcl-2 and high expression of TRAIL. Thus, this study may provide a framework for future clinical applications of Ad5.TRAIL/siBcl2 in lung tumor gene therapy.